Ϫ1
), a ketone function (1645 cm
) and aromatic rings (1575, 1470 cm Ϫ1 ). Of 19 signals observed in the 13 C-NMR spectrum, six were assigned as those of b-glucopyranose and the remaining 13 signals consisted of two aromatic rings, four of whose carbon signals were expected to carry hydroxyl groups from their chemical shifts, and a carbonyl function (Table 1) . Two pairs of aromatic protons, coupled in the ortho and meta modes, one chelated hydroxyl proton (d H 12.94) and one anomeric (d H 4.97, Jϭ8 Hz) proton were observed in the 1 H-NMR spectrum. From the combined physical data above, 1 was expected to be tetrahydroxyxanthone glucoside. In the UV spectrum, the significant bathochromic shift of a band I (318 nm→349 nm) on addition of AcONa implied that one of the free hydroxyl functions must be at the C-6 and/or C-3-position(s) of the xanthone skeleton. In the heteronuclear multiple bond correlation (HMBC) spectrum, the correlations observed between C-4a and H-3 and H-4 placed two hydroxyl functions at the 1-and 2-positions, and consequently the fourth hydroxyl group at the 8-position (Fig. 1) . The HMBC spectrum also showed that the b-glucopyranose linkage was at the hydroxyl group at the 1-position. Therefore, the structure of 1 was concluted to be 1,2,6,8-tetrahydroxyxanthone 1-O-b-D-glucopyranoside.
Triptexanthoside B (2), [a] D Ϫ98°, was obtained as yellow crystals (mp 196-201°C) , and its elemental composition was determined to be C 25 H 28 O 16 by negative ion HR-FAB-MS. The IR and UV spectra were essentially the same as those of 1. The 13 C-NMR spectral data for the aglycone portion were essentially the same as those for 1, and the sugar moiety was judged to be gentiobiose by comparison with reported data. 4) From this evidence, the structure of 2 was concluded to be 1, with those of 2a clearly eliminated the 3,4-substitution pattern, together with the evidence that two D 2 O-exchangeable chelated protons were observed in the 1 H-NMR spectrum of 2a. These data were consistent with a norswetianin (1,3,7,8-tetrahydroxyxanthone). 6) Triptexanthosides C (3) and (4) were both obtained as yellow needles (mp 225-230°C and 244-246°C, respectively). On negative ion HR-FAB-MS, their elemental compositions were determined to be C 21 H 22 O 12 and C 26 H 30 O 16 , respectively. The 13 C-NMR spectra indicated that 3 and 4 were also derivatives of xanthone, and their aglycones were expected to be the same, with two methoxyl and three hydroxyl functions, while the former had a b-glucopyranosyl unit, and the latter b-xylopyranose and 6-substituted b-glucopyranose units. 4) Since the 1 H-NMR spectra in DMSO-d 6 showed two D 2 O exchangeable chelated protons (d H 11.74 and 11.79 in 3, and d H 11.75 and 11.78 in 4), two of the hydroxyl groups were placed at the 1-and 8-positions of the common aglycone. In the HMBC spectrum of 4, the cross peaks observed between d H 6.59 (H-7) and d C 128.2 (C-5), 160.4 (C-6), 157.6 (C-8) and 101.2 (C-8a) placed two methoxyl groups at the 5 and 6-positions and consequently the remaining hydroxyl function at the 2-position (Fig. 1) . Also, the HMBC correlations, d H 4.86 (H-1Ј) and d C 140.2 (C-2), and d H 4.17 (H-1Љ) and 68.3 (C-6Ј), confirmed that a biose was linked to the hydroxyl group at the 2-position. On acid hydrolysis of 3, the aglycone (3a) was obtained as yellow crystals, together with D-glucose. Comparison of the 13 C-NMR signals (C-1, 2, 3, 4, 4a and 9a) with those of 2a confirmed the conclusion that the substitution pattern of this ring was the same as that of 2a (Table 1) . Therefore, the structures of triptexanthoside C were elucidated as 1, (4), respectively, as shown in Chart 1.
Triptexanthoside E (5) was also obtained as yellow crystals (mp 245-250°C). The elemental composition was determined to be C 27 H 32 O 17 by the same method. The 13 C-NMR spectrum showed that the signals for the sugar moiety were essentially the same as those of triptexanthoside B (2) . The six signals (C-1, 2, 3, 4, 4a and 9a) for one of the aromatic rings were indistinguishable from those of triptexanthoside B (2), and those (C-5, 6, 7, 8, 8a and 10a) of the other ring those of triptexanthoside C (3). Therefore, the structure of triptexanthoside E (5) was concluded to be 1,2,8-trihydroxy-
Experimental
Highly porous synthetic resin (Diaion HP-20) was purchased from Mitsubishi Kagaku (Tokyo). Silica-gel column chromatography (CC) and reversed phase [octadecyl silica gel (ODS)] open CC (RPCC) were performed on Silica-gel 60 (Merck) and Cosmosil 75C 18 -OPN (Nacalai Tesque, Kyoto) [Fϭ50 mm, Lϭ25 cm, MeOH-H 2 O (1 : 9, 1.5 l)→(7 : 3, 1.5 l), 10 g fractions were collected], respectively. Droplet counter-current chromatography (DCCC) was equipped with 500 glass columns (Fϭ2 mm, Lϭ40 cm), and the lower and upper layers of the solvent mixture of CHCl 3 -MeOH-H 2 O-nPrOH (9 : 12 : 8 : 2) were used as the stationary and mobile phases, respectively. Five gram fractions were collected and numbered according to their order of elution.
All melting points were determined with a Yanagimoto micro-melting point apparatus and are uncorrected. Optical rotations were measured on a Union Giken PM-101 digital polarimeter. IR spectra were measured on a Shimadzu IR-408 spectrophotometer and UV spectra on a Shimadzu UV-160A spectrophotometer.
1 H-and 13 C-NMR spectra were taken on a JEOL JNM a-400 spectrometer at 400 MHz and 100 MHz, respectively, with tetramethylsilane (TMS) as an internal standard. Negative ion high resolution (HR) FAB-MS were taken on a JEOL JMS SX-102 spectrometer.
Plant Material The aerial parts of Tripterospermum japonicum (SIEB. et ZUCC.) MAXIM. were collected in Kamo-gun, Hiroshima, in August 1993, and a voucher specimen was deposited in the Herbarium of the Institute of Pharmaceutical Sciences, Hiroshima University School Medicine (JT-93-Hiroshima).
Extraction and Fractionation
The air-dried parts of T. japonicum (1.30 kg) were extracted with MeOH three times. The MeOH extract was concentrated to 1.5 l, and then 75 ml H 2 O was added to give a 95% aqueous solution. This solution was extracted with 1.5 l n-hexane and then the methanolic layer was concentrated to a viscous gum. The gummy residue was suspended in 1.5 l H 2 O, and then extracted successively with 1.5 l both EtOAc and n-BuOH to give 42.4 g of an n-BuOH soluble fraction.
The n-BuOH-soluble fraction (42.0 g) was separated by Diaion HP-20 CC (Fϭ55 mm, Lϭ50 cm). The adsorbed materials were eluted with MeOH-H 2 O following with a stepwise increase in the MeOH content [20% (2 l), 40% (4 l), 60% (4 l), 80% (4 l) and 100% (1 l)], and 500 ml fractions were collected. In many fractions, crystals of mangiferin (6) precipitated (more than 2.0 g). The residue (9.60 g, crystals were removed prior to evaporation) of fractions 9-15 was subjected to silica-gel (400 g) CC with CHCl 3 (2 l), 1H, s, 7-H), 7.04 (1H, d, Jϭ9 Hz, 4-H), 7.63 (1H, d, Jϭ9 Hz, 3-H 
